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E use of cow’s milk, water and carbohydrate mixtures represents thé 
one system of infant feeding that consistently, for over three decade 
has received universal pediatric recognition. No carbohydrate employ¢ 
in this system of infant feeding enjoys so rich and enduring a backgro 
of authoritative clinical experience as Mead’s Dextri-Maltose. 





PANEL DISCUSSION ON DIABETES MELLITUS* 


" Samuel Benjamin, M.D. 
Associate Professor of Clinical Medicine, Georgetown University School of Medi- 
cine; Chief of the Diabetic Clinic, Georgetown University Hospital. 
John E. Cassidy, M.D. 
Associate Pathologist and Associate Attending Physician; Chief of the Diabetic 
Clinic, Children’s Hospital. 
K. Hammond Mish, M.D. 
Chief of the Diabetic Clinic, Garfield Memorial Hospital. 
E. Clarence Rice, M.D. 
Pathologist, Children’s Hospital; Consultant on Diabetes Mellitus, Children’s and 
Garfield Memorial Hospital. 


FE. Clarence Rice, M.D. 
' The Diabetes Association of the District of Columbia appreciates the 
' opportunity for holding this Panel Discussion on Diabetes at Children’s 
Hospital. This is one of twenty-six similar meetings being held at the hos- 
pitals in the Metropolitan area. Due to the increasing importance nation- 
ally and medically of diabetes mellitus in this country, the American Dia- 
_ betes Association was organized in 1940 and now has a membership of over 
» 1,000 physicians. The Association has organizations in nearly all states 
» and most large cities have local societies. Washington has one of the most 
' active organizations in the country under the presidency of Dr. John A. 
| Reed. 
e This meeting will be different from all of the others in that the diabetic 
| child represents a different problem from the adult patient. There are 
F relatively few diabetic children under 15 years of age, probably not ex- 
ceeding 35,000 in this country or about one diabetic child for every 60 or 80 
adult diabetics. In the child the disease follows a more varied course than 
/ in the mature patient. Under ten years of age the juvenile diabetic is not 
© difficult to control but during adolescence it may become extremely difficult 
to regulate the patient satisfactorily due to behavior problems and the need 
E for large and varying amounts of insulin. 

The members of the Panel have all been greatly interested in the treat- 
| ment of juvenile diabetes and all of them have had charge of diabetic clinics 
© in various hospitals. The first speaker will be Dr. John E. Cassidy, who is 
© the director of the Diabetic Clinic of Children’s Hospital. Dr. Cassidy will 
© discuss the “Diagnosis of Diabetes in Children.” 


* Held at the Children’s Hospital under the auspices of the Diabetes Association 
of the District of Columbia, January 30, 1949. 
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John E. Cassidy, M.D. 


The diagnosis of diabetes mellitus in childhood is not a difficult one to 
make especially if this disease entity is kept in mind. The onset is usually 
sudden and the younger the child, the more likely is this to be the case, 
Too frequently the diagnosis is not made until severe acidosis or coma ap- 
pears. 

The characteristic symptoms and signs are usually present. Polydipsia, 
polyuria, hunger at first and then loss of appetite, loss of weight and 
strength, and changes in disposition are the rule. 

The diagnosis depends on the demonstration of hyperglycemia and glyco- 
suria and in most instances this can be done easily. Difficulties in diagnosis 
arise not in the severe cases but in the early mild ones. Frequent regular 
examinations of the urine for glucose will detect most of the cases or will at 
least start one on the proper road to their recognition. This should be a 
part of every physical check up. 

There are many reasons for the presence in the urine of substances which 
will give a reduction of Benedict’s solution. The main ones are diabetes 
mellitus, renal glycosuria, brain tumor, chemical agents, infections, and the 
presence of other sugars such as pentose and galactose. But one must con- 
sider the presence of reducing substances in the urine to represent diabetes 
until proved otherwise. 

If sugar is found in the urine, a fasting blood sugar should be performed. 
Should the level be above 130 mgm. per cent (venous) or 150 mgm. per cent 
(capillary) then one can be fairly certain of the diagnosis. If the values are 
within normal limits one should proceed to the glucose tolerance test. 

Children normally will tolerate 2.0 gm. of glucose per pound of body 
weight up to 50 pounds. On this basis the dose of glucose is determined 
and administered in the fasting state. Blood sugar determinations and 
urine examinations are performed one half, one, two, and three hours after 
the ingestion of the glucose. If any of the blood sugar values exceed 170 
mgms. per cent (venous) or 200 mgm. per cent (capillary) and glycosuria 
occurs, then the diagnosis of diabetes mellitus can be made. 

In performing a glucose tolerance test there are several precautions to be 
observed: First, the patient must have been on an unrestricted diet for at 
least one week preceding the test. There must not be any fever or infec- 
tion present. The latter two factors or an abnormally restricted diet 
may affect the tolerance of the individual and if not recognized will lead to 
mistakes in diagnosis. 

There will be an occasional patient in whom the diagnosis cannot be im- 
mediately established by the above means. Further careful observations 
and blood sugar determinations will settle the issue. 
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One important point which I would like to mention again is that a uri- 
nalysis should be part and parcel of every physical examination performed. 
No matter how small the number of cases of diabetes detected in this way 
there is considerable satisfaction when one does appear, in knowing that 
we have detected an early case and enabled the patient to obtain appro- 
priate treatment. 


E. Clarence Rice, M.D. 


There are certain fundamentals in the treatment of the juvenile diabetic 
which we consider important. First, hospitalization is necessary to ade- 
quately determine the dietary and insulin needs of the patient, to observe 
him or her constantly making the necessary laboratory and clinical exami- 
nations. During this period of about two to three weeks both patient and 
parents begin to adjust themselves to the new regimen and both can receive 
instruction and learn by observation as to what will be required when the 
child is discharged. A proper discipline can be established during this time 
by the physician and nurses, which with the instruction given should repre- 
sent the foundation for future treatment and learning to live with diabetes. 

Another important point is the fact that all diabetic children need insulin. 
This isa must. Previous experience in the pre-insulin era has proven this 
statement to be true. Before insulin was available the average life of a 
juvenile diabetic was 2.6 years. Now the life expectancy of a boy of 10 
years should be about 40 years if insulin and proper treatment are given. 
Proper sexual development during the adolescent period fails to take place 
without insulin. 

Parents and physicians should do everything possible to develop a normal 
mental attitude. On the part of the patient, every effort should be made to 
have him realize that his life need not be particularly different from non- 
diabetic children. The disease should not be discussed with friends and 
relatives in the presence of the child. Such children should be encouraged 
to engage in most of the activities of other children. To create a proper 
mental attitude during adolescence will make for a normal adult life. Dia- 
betic camps for children have been of great aid in the mental and physical 
development of the young diabetic. Washington’s diabetic camp was es- 
tablished nine years ago at the Christ Child Farm, Rockville, Maryland. 
Every effort should be made to maintain the patient’s diabetes in the best 
possible control at all times. This will not be difficult up to about the 
tenth year of life, however the physician’s ability to maintain adequate 
control during the stage of puberty will usually be taxed to the utmost. 
Insulin requirements increase rapidly and behavior problems may become 
difficult to cope with, however the doctor must endeavor to keep his patient 
in metabolic balance during this critical period when degenerative changes 
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may begin to become evident. All children should be protected from dis- 
eases which they can be immunized against. Infections should be promptly 
and vigorously treated. The parents of the patient should be warned 
against the dangers of acidosis and coma and taught how to prevent such 
complications. The prevention of the degenerative changes seen in pa- 
tients with diabetes of long duration should be one of the principle aims 
of the physician treating the juvenile diabetic. While it cannot be defi- 
nitely established that the young patients whose diabetes has been well 
controlled over a period of 20 years will have fewer complications involving 
the retina and cardio-vascular-renal system than those of the same duration 
who have been poorly controlled,—it is logical and desirable for the physi- 
cian to maintain his patients in as nearly normal a metabolic balance as 
possible at all times. The future of the diabetic is still being determined 
and the whole story has not been completed. The responsibility is largely 
in the hands of the physician. 

The next speaker, Dr. K. Hammond Mish, is in charge of the Diabetic 
Clinic at the Garfield Memorial Hospital. He aided in the formation of 
Washington’s diabetic camp for children at the Christ Child Farm, Rock- 
ville, Maryland, and during most of its six years of existence he has been 
in charge of it. Dr. Mish will speak on “The Use of Insulin in the Treat- 
ment of the Juvenile Diabetic.” 


K. Hammond Mish, M.D. 


All diabetic children require substitutional insulin therapy continuously 
from the day of recognition of the disease. 

There are three types of insulin that may be used; the quick acting regular 
or crystalline insulin, the slowly acting protamine zinc insulin, or the inter- 
mediary acting globin insulin. 

The basic action of the various insulins is the same. They all lower the 
blood sugar, they all favor the storage of carbohydrate as glycogen in the 
skin, liver and muscles, and its utilization principally in the muscles. Asa 
result, calories are conserved, acidosis is prevented and thus the processes 
of metabolism function normally. 

For the management of the juvenile diabetic, a knowledge of the following 
three properties of the different types of insulin is essential: 

1. The rapidity of action after injection 

2. The duration of action 

3. The time of maximum hypoglycemic effect. 

Nocturnal hyperglycemia prevents the successful use of protamine zinc 
insulin alone. 

It is, therefore, becoming increasingly apparent that both protamine zinc 
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insulin and crystalline insulin by themselves, have serious limitations as a 
substitute for normally functioning islet tissue. 

Since the introduction of protamine zinc insulin in 1937, many attempts 
have been made to modify and improve its action. These investigations 
have been stimulated. by the fact that one-third to one-half of the patients 
using PZI, require a supplementary dose of CI at breakfast time in order to 
control the blood sugar in the late afternoon. 

When CI is mixed with PZI, the result is an insulin with more prompt and 
intense action, but with less prolonged activity than commercial PZI. 
Mixtures made of equal parts of CI and PZI do not show a significantly 
different action from that obtained from PZI alone, whereas combinations 
of more than three parts of CI to one part of PZI result in too great an in- 
tensity of action during the day, and too short a time activity. Clinical 
experience has shown that a 2:1 or3:2 mixture are the most generally useful 
combinations. These preparations seem capable of improving the level of 
control in the majority of diabetic patients, when given once daily before 
breakfast. The disadvantage of such insulin mixtures when made up by 
the patient are: 

1. The procedure is complicated. 

2. There is a greater likelihood of variability in dosage and response. 

3. More hazard of error in making the mixture. 

In order to overcome these disadvantages an insulin has been prepared 
for experimental study which contains one-half the amount of protamine 
and zine contained in commercial PZI. This preparation is designated 
NPH50. Its action is very similar to that of a 2:1 mixture. 

From the standpoint of clinical usefulness, then, it appears that a de- 
sirable substitute for PZI would be a preparation having an action like that 
of a 2:1 mixture of PZI and CI. It could be further modified, when neces- 
sary, by the addition of more soluble insulin or by the use of an additional 
injection of soluble insulin before the evening meal. 

It should be emphasized that such a modified insulin will not snswer all 
the problems of treatment of severe diabetes with insulin. Mixtures 
attain their greatest effectiveness in cases of moderately severe diabetes. 
In very severe diabetes the character of the diabetes still shows itself in the 
form of too frequent insulin reactions, and excessive glycosuria. 


Dr. Rice: 


Those who have followed the treatment of many adolescent diabetics have 
come to the realization that the prescribing of a diet and giving the patient 
an insulin dosage schedule represents but part of the treatment required. 
One must have a sympathetic understanding of the adjustments that such 
a person must make to learn to live with his disease during this trying and 
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changing period of life. The next speaker, Dr. Samuel Benjamin, Chief of 
the Diabetic Clinic, Georgetown University Hospital, has a deep appreci- 
ation of the problems of such young people. He will speak on ‘The 
Psychological Approach to the Treatment of Diabetes Mellitus in Adoles. 
cents and Young Adults.” 


Samuel Benjamin, M.D. 


In the pre-insulin era the psychosomatic approach to the treatment of 
diabetes in the young took a very minor part in the treatment. Psy- 
chosomatic therapy had not yet reached the widespread recognition it 
enjoys today. The hopelessness of the disease led the patient and his 
family to take a fatalistic attitude. The patient was put to bed and every- 
thing was done to ease the few years left to him. Little was done to pre- 
pare him for a normal adolescence or adulthood which he could never attain. 
Diabetes was a tragedy, a death sentence. 

Unfortunately, after the discovery of insulin and the great strides in the 
knowledge of its use to control diabetes, there was no corresponding increase 
in the field of psychosomatic therapy. Consequently, we still meet in our 
offices diabetics who are subject to many misconceptions as to the re- 
strictions under which they must exist. These patients offer a challenge 
to the physician. 

The psychosomatic approach to the treatment must start immediately 
after the diagnosis of diabetes. This will encourage understanding on the 
part of the child and will prevent his carrying mental conflicts into adoles- 
cence and adulthood. The actual control of the disease is also enhanced. 
The education of the adults associated with the child is equally important, 
for their attitude toward the patient is reflected in his response to his 
problem. 

In the control of diabetes we know that there must be not only a normal 
or near-normal fasting blood sugar and urinalysis negative for sugar and 
acetone, but a body well-nourished by an ample, balanced diet, and, fully 
as important, emotional stability. The patient must be properly informed 
in order to avoid the groundless fears that he is unlike others. With a 
healthy mental attitude he will be a happier and more cooperative patient. 
The psychological problems of the approach to adolescence are, of course, 
intensified in the case of a young diabetic. 

An erratic diabetes is often the result of maladjustment in the patient, 
causing lack of response to the ordinary rules of control. Infection, 
violation of diet, and omission of insulin as well as emotions are factors in 
the achievement of control. The factors of violation of diet and omission 
of insulin are often signs of revolt in young diabetics against unreasonable 
regimentation, too severe restriction of the diet and too many “‘don’ts.”’ 
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This revolt is almost unavoidable when the adolescent or young adult is 
forced,to depart from his normal activities. The restriction of physical 
activity is unnecessary; however, the patient is too frequently told that he 
is different from others and that he cannot and must not do this or that. 
The diet also is often:restricted too much. He should be given the normal 
diet for his age, with the exception of candy, sweets, etc, which are really 
an accessory to normal diet. In addition he should be given enough 
insulin to control his diabetes. 

In treating children, I havefound the automatic injector made by Becton, 
Dickinson and Company for an insulin syringe to be of great help in doing 
away with the pain accompanying the injection of insulin. This automatic 
injector inserts the needle to the proper depth and at the proper angle. 
The rapidity of injection is such that no pain is felt. The insulin is then 
injected by forcing down the plunger in the usual manner. By the use of 
this injector, the association of pain with insulin is eliminated and the child 
does not look on the taking of insulin as a punishment. This injector has 
been available for many years but is not apparently widely used. 

To illustrate the importance of the misconceptions concerning non- 
dietary restrictions in young diabetics, the following case is presented: 

D. S., a white female aged 25 years, single, had been a known diabetic 
since the age of 11 years. From that time on, her activities were radically 
restricted. Asa child she was made to feel ‘‘different”’ from other children, 
and as she grew older, she was instructed by her mother and her physician 
that she could not attend dances. She secretly violated this order, and 
while she enjoyed herself, several days of deep depression invariably 
followed. She became interested in chemistry at college, but was told that 
in her “condition”, 3 hours in a laboratory was too much. Because of 
these conditions at home, she took a position in another city. 

At the time she came to my office, she had not been to see a doctor about 
her diabetes for 4 years. Her diet was unregulated and she took her 
insulin haphazardly. Her fasting blood sugar was 360 mg. per cent, her 
urine showed a 4 plus sugar and a 1 plus acetone reaction. She was on the 
verge of acidosis as a result of her complete revolt. She was depressed, 
nervous and apprehensive about her self-neglect, and this guilt complex 
drove her to see a doctor. This patient was 69 inches tall and weighed 138 
pounds; she was definitely underweight. 

She was hospitalized for control and given proper diet, insulin regulation, 
ete. In addition, by psychotherapy, an attempt was made to correct her 
erroneous view of her condition. She was told that there was nothing 
about her condition that contraindicated dancing, and that she might go to 
dances with no feeling of guilt. She was instructed to decrease the dose of 
insulin before the dance. She no longer experienced the period of de- 
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pression following each occasion. Her attitude became that of any young 
girl. Her weight was brought up to normal, resulting in an improved 
personal appearance. Her diabetes, which formerly had been very erratic, 
became more amenable to control following the cessation of the internal 
mental conflicts. 

The advent of insulin, by prolonging the life expectancy of diabetics, has 
given rise to many new psychosomatic problems. The diabetics must be 
properly educated to avoid the fatalistic attitude that they cannot enjoy 
normal activities and a normal married life. Such an attitude may lead 
them to non-cooperation, revolt and possibly psychic disturbances. It is 
the physician’s responsibility to start this educative process as soon as the 
diabetes is diagnosed and to encourage a healthful mental attitude by 
informing the patient that practically the only restriction is dietary, and in 
some cases, a regulated insulin regime. 

It is particularly important to correct previous misconceptions on the 
part of the patient concerning his disease. A diabetic who has been 
properly instructed and is in good psychological balance is generally a 
cooperative patient and amenable to control. 





ABDOMINAL PAIN OF RHEUMATIC FEVER 
Case Report No. 149 


Joseph M. Perret, Jr., M.D. J. F. 47-6994 


A 7 year old colored male was admitted on July 9th because of fever, 
lethargy and pains in the back and legs. One week prior to admission he 
had a mild rhinorrhea and recovered without treatment of any kind. On 
the day prior to admission he was drowsy, stayed in bed most of the day 
and felt warm tohis mother’stouch. During the evening he complained of 
abdominal and back pains for which his mother administered one table- 
spoonful of castor oil. A large bowel movement followed but the pains 
were not affected. On the morning of admission the abdominal pain had 
diminished but the boy could not straighten his legs to walk. The back 
was worse; he also complained of pains in the legs and feet. 

Past history included chicken pox, diarrhea, malaria and a convulsion 
several years ago. Two months prior to admission both feet were swollen 
for several days. No fever, pain, or other symptoms were associated with 
the swelling which subsided spontaneously. Family history was non- 
contributory. 

Physical examination revealed a fairly well developed, thin colored boy 
who appeared ill. The temperature was 102.6°F. pulse 125, respirations 22, 
and blood pressure 98/54. Positive findings included congested nasal 
mucous membranes with thin mucoid discharge; hypertrophied and moder- 
ately injected tonsils. In the lower abdominal quadrants and inguinal 
regions moderately large discrete cervical, axillary and inguinal lymph 
nodes were palpable. Spasm of the erector spinae muscle groups, equi- 
vocal hamstring spasm, exaggerated patellar and ankle jerks, absence of 
the abdominal and cremasteric reflexes were noted. The following 
significant negative observation was recorded: the heart rhythm was regular 
and no murmurs or thrills present. 

Laboratory findings on admission revealed the erythrocyte count to be 
3,800,000, leucocyte count 19,800 with neutrophiles 88% and lymphocytes 
12%. Urinalysis was negative except for a 3 plus increase in acetone. 
Spinal fluid was clear with protein 35 mgm. % and sugar 45 mgm. %. 
Blood culture was reported sterile after two weeks. Febrile agglutination 
tests were negative for typhoid, Salmonella paratyphi and schottmiilleri, 
Proteus OX 19, and Brucella. 

During the first 24 hours abdominal and costovertebral pain were the 
outstanding symptoms. Because of the colicky rhythm of the abdominal 
pains, an X-ray of the abdomen was made; no abnormalities could be 
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demonstrated. On the second hospital day the patient sat up on the side 
of the bed but could not extend his legs fully and would make no attempt to 
walk. The temperature was 101°F. and the abdominal pain disappeared, 
On the third day the temperature was 101°F. in spite of several 5 grain doses 
of aspirin. The positive physical findings in the morning were marked 
weakness of the extremities and left ankle clonus. During the evening and 
night he complained of abdominal pain again but slept well between the 
paroxysms of pain. On the fourth morning there was less weakness of the 
extremities, but the paroxysms of abdominal pain increased in severity and 
frequency so that by mid afternoon he would double over in pain and 
scream. Palpation of the abdomen and rectal examinations were not 
conclusive. The blood count was repeated and showed the leucocyte count 
to be 16,100, neutrophiles 85% of which 79% were segmented and 6% stab 
forms, lymphocytes 14%, monocytes 1%. A normal appendix was re- 
moved. The mesenteric, aortic and iliac lymph nodes were greatly en- 
larged. Those along the iliacs measured as great as 2 cm. in diameter. 

During the first six post operative days the temperature remained above 
101° and the abdominal pains persisted. On the sixth post-operative day 
the temperature reached normal and remained so. That day the boy 
complained of pain in the left knee which had become red, hot, swollen and 
exquisitely tender. A harsh apical systolic murmur was heard for the first 
time. The erythrocyte sedimentation rate was 45 mm./hr. corrected 
(Wintrobe). An E. C. G. showed sinus arrythmia with the P.-R. interval 
0.17 to 0.20 seconds. In the following three days the knee returned to 
normal, the heart murmur diminished and the boy appeared much im- 
proved. One week later he was transferred to a convalescent hospital and 
we were informed that he had a brisk nose bleed there several days after 
admission. 


COMMENT 


A case of rheumatic fever is presented in which abdominal pain was the 
most prominent symptom at the onset of illness. The abdominal pain of 
rheumatic fever is well known but is not well emphasized. Of 167 con- 
secutive cases of acute rheumatic fever seen at this hospital abdominal pain 
has been the presenting symptom in 34 or almost 20% of these cases. The 
case reported above is the second in the past five years to have laparotomy 
for suspected acute appendicitis. 

Rheumatic involvement of the blood vessels of the abdominal viscera or 
of the abdominal wall muscles has been described and the abdominal pain is 
attributed to such lesions. At laparotomy a small amount of free peri- 
toneal fluid, enlargement of the mesenteric lymph nodes, and petechiae in 
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the peritoneum are common findings when rheumatic fever is the cause of 
abdominal pain. 

The differentiation of acute abdominal pain due to rheumatic fever from 
the other causes of such pain is not easy. The usual laboratory aids, 
leucocyte count, sedimentation rate, etc., may be of little value. In the 
negro a rapid sickling preparation is indicated. As a “diagnostic” test, 
sodium salicylate by rectum may be useful. A therapeutic dose of salicyl- 
ate can be given while the laboratory tests are being done and the patient 
is observed closely. If there is rather prompt improvement after the 
salicylate enema one is justified in postponing surgery. An electrocardi- 
ogram at this point might give evidence to substantiate the diagnosis of 
rheumatic fever and prevent unnecessary surgical risk. A fall in the white 
blood cell count sometimes occurs overnight after a few doses of salicylate. 

In conclusion, it is suggested that in cases of acute abdominal pain which 
might be due to rheumatic fever, a few hours of careful observation after a 
therapeutic dose of salicylate by rectum may establish the correct diagnosis. 
If the above suggestion had been taken the case reported probably would 
not have had an appendectomy. 





SPECIAL REPORT 
THE PREMATURE INFANT 


A Discussion WITH CORRELATION TO THE 206 PREMATURE ADMISSIONS IN 
THE SIX-YEAR PERIOD FROM JANUARY 1943 UNTIL DECEMBER 1948 


D. Joseph Judge, M.D. 
Archibald MacPherson, M.D. 
George Maksim, M.D. 


The precentage of premature births has risen in recent years to from 5 to 
almost 7 per cent with these infants contributing to approximately 60 per 
cent of newborn mortality. The significant statistics are present even in 
the light of many great gains in the technics and management of the pre- 
mature infant made during the past 15 years. A rigidly controlled and 
operated premature unit has been in existence at this hospital since 1945. 
Correlated with our knowledge and standards of premature management, 
perhaps certain instructive thoughts can be gained from reviewing the 
admissions to the unit during the six year period from January 1943 until 
December 1948. 


THE PREMATURE INFANT 


The premature is considered to be an infant weighing 2500 grams (5} 
pounds) or less regardless of the period of gestation. These infants are ill- 
equipped for extra-uterine life because of lack of full development or due to 
constitutional, maternal or local factors. Many authors, notably Brown 
et al.,” have shown conclusively that the following important conditions 
add to the proportion of premature births; viz., maternal illness, severe 
anorexia, acute infections, chronic diseases of pregnancy, eclampsia, bleed- 
ing, premature separation, and placenta previa. Trauma may cause early 
delivery of a pregnant woman and parity is thought by some to be a 
factor.*:® Certainly it seems of the greatest importance to strive to 
obtain good pre-natal histories in order to aid in future pre-natal pro- 
phylaxis. 

The National Office of Vital Statistics still listed prematurity as one of 
the five leading causes of death in infancy in 1946. Premature mortality 
is attributed to anoxic injuries in about 60 per cent of all deaths, while 
trauma, infections, congenital defects and erythroblastosis are the remaining 
significant causes.“ Four other generalizations add to our mortality, 
namely (1) home delivery, (2) lack of prenatal care among a portion of the 
population, (3) the often long period between birth and hospitalization, (4) 
the lack of proper handling of the infant and transportation to the hospital 
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after birth. The latter two generalizations naturally apply, in most part, 
to a situation where the premature unit is not situated in a hospital devoted 
to obstetrics. The best results in the care and management of the pre- 
mature is obtained in this type of hospital where the personnel are not in 
contact with the general hospital type diseases. In a unit associated with 
a children’s hospital, such as ours, definite precautions must be under- 
taken. 


CASE MATERIAL 


There is no direct relationship between this hospital and an obstetric unit 
consequently the infants admitted are those delivered by non-medical 
persons or medical students, unexpected precipitous births outside a hospi- 
tal and hospital transfers. The cases include both private and clinic 
patients. Statistically any data obtained is weighted due to these pre- 
vailing circumstances. 


TABLE 1 
Mortality statistics 


| 1s | a9 


1945 1946 1947 | 1948 Torats 





“i 
Total no. patients........| 30 | 24 27 | 40 48 37 |206 


Deaths. . SR asa 18 (60%) | 10 (42%) | 14 (51%) | 20 (50%) | 12 (25%) | 10 (27%) | 84 (40.8%) 
Deaths in 24 hours 8 (26%) | 2 (8%) | 1 (2%) | 6 (15%) | 6 (12.5%) | 4 (10.8%) | 27 (13%) 


Deaths after 24 hours.....| 10 (34%) 8 (34%) | 13 (49%) | 14 (35%) | 6 (12.5%)| 6 (16%) | 57 (27.6%) 
Discharged well..........| 12 (40%) | 14 (38%) | 13 (49%) | 20 (50%) | 36 (75%) |27(78%) |122 (59.2%) 


Two hundred and six patients were admitted to the unit in the six-year 
period mentioned and each conformed to the premature infant definition 
above. There were 113 females and 93 males. Seventy-seven were colored, 
127 white and 2 chinese. One hundred and twenty-two infants were ulti- 
mately discharged as well. Eighty-four deaths (40.8 per cent), occurred of 
which 27 (13 per cent) died within 24 hours. The mortality was corrected 
to exclude the latter group making a total of 57 deaths or 27.6 per cent for 
the six year period. From the statistics it isapparent that the mortality has 
been lowered in the past two years. This is undoubtably due to the rigidly 
controlled premature unit and to the use of the chemotherapeutic and anti- 
biotic agents (table 1). 


FACTORS ASSOCIATED WITH PREMATURITY 


The important correlation between the pre-natal and pediatric history 
could not be discerned in the majority of the cases due to the nature of the 
hospital admissions. The infants are admitted usually without persons 
having the necessary information and extensive follow-up systems neces- 
sary in this work are absent. In 31 per cent of the cases, where a history 
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could be obtained, the obstetrical factors usually associated with pre- 
maturity were prominent. In 206 cases there were 23 instances of multiple 
births (table 2). 


PREMATURE MORTALITY 


Necropsy was performed in 60 of the 84 cases (71 per cent). Prematurity 
and immaturity were contributing causes of death in all cases. Infection as 
an etiologic agent was paramount while atelectasis was noted as the second 
most common finding. Most infants had a number of entities all of which 


TABLE 2 


Factors associated with prematurity 


CASES | 


I. Unknown factors (69%).......| 147 | 4. Placenta previa........ 
II. Known factors (31%)........ 59 | B. Maternal factors 
A. Obstetric 1. History of prematurity 
1. Parity 2. Habitual abortion 
a. Multipara............| 100 | 3. Congenital syphilis. ... 
b. Peimipara:...........) S17 4. Toxemia - 
2. Multiple births ae III. Congenital malformations 
. Premature separation... 6 


TABLE 3 


Correlation between weight and mortality 


DIED WITHIN 


TOTAL LIVING P 
24 HOURS 


i oe 11 
47 29 

86 32 

62 13 





84 





contributed to death. No adequate observations can be made in regard to 
anoxic injuries when reviewing pathological findings. Infants of the lower 
weight groups usually have a greater degree of immaturity and maldevelop- 
ment. Consequently the greater number of deaths among premature 
infants occurs within 24 hours after birth and in those infants weighing less 
than 1500 grams. Table 3 demonstrates that almost without exception a 
higher mortality occurred in the lower weight groups in our series of 
patients. This does not apply to multiple births, in which case the smaller 
infants may have a good prognosis. 
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The series of cases under our observations is small, however the mortality 
compares favorably with the reports of larger groups.%:*)*:!® Even 
from this group it is significant that the proper management of the pre- 
natal period is important. It is also vital that a pediatrician be present at, 
or immediately following the delivery, to supervise the proper handling 
and care of the premature infant. A central premature unit and an ambu- 
lance service similiar to that described by Hess“: '» in Chicago, certainly 
would help the premature mortality in our community. 

The length of hospitalization is both an economic and medical problem. 
The average length of stay of infants in this series was 21 days which 
compares favorably to the report of Wallace et al.“ 


TREATMENT 


Segregation of the premature unit has been mentioned. The unit in this 
hospital although not in a separate building is segregated from other parts 
of the hospital and staffed with personnel of experience and whose duties are 
restricted to the unit. Control of temperature, humidity and constant 
oxygen flow is maintained for each new admission to the unit with the 
Armstrong incubator bed and the Kreiselman resuscitation apparatus used. 
For the first 24 hours of life and longer if edema is present, the infants 
receive nothing by mouth. Sterile water is then given in increasing 
amounts. The use of artificial formulae, including powdered milks is 
followed and occasionally breast milk is utilized. The weight gain and 
survival on different formulae does not seem to differ to any great extent, 
particularly in the larger infants, although simple mixture of evaporated 
cow’s milk or mixture of partially skimmed cow’s milk,“® and powdered 
half-skimmed milk diluted with water and added carbohydrate,“” have 
been advocated. The most commonly used formula has been evaporated 
milk and carbohydrate mixture with or without lactic acid. 

Accomplishment of feeding depends on the development and sucking 
ability of the child. A bottle with nipple, a rubber tipped dropper or 
gavage is used. The latter is a procedure delegated only to experienced 
trained nurses. If weight cannot be maintained parenteral fluids may be 
indicated. Transfusion should be limited to the treatment of anemia or 
hematological conditions warranting blood. Complications and infections 
are treated according to standard methods. 


SUMMARY AND CONCLUSIONS 


1. The premature infant is discussed with a correlation to the statistical 
review of 206 infants admitted to the Children’s Hospital, Washington, 
D. C. during a six year period from January 1943 until December 1948. 

2. The factors associated with prematurity, premature mortality and 
treatment are elaborated. An improvement in the corrected mortality is 
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noted during the past two years with 12.5 per cent in 1947 and 16 per cent 
in 1948. 


REFERENCES 
. Brown, E. W., Lyons, R. A., anp ANpERSON, N. A.: Am. J. Dis. Child. 70: 314, 
1945. 
Ibid.: 71: 378, 1946. 
Ibid.: 71: 482, 1946. 
Ibid.: 72: 189, 1946. 
2. AnpERsON, N. A., Brown, E. W., anv Lyon, R. A.: Am. J. Dis. Child. 61:72, 1941, 
3. Peckuan, C. H.:J. Pediat. 13: 474, 1938. 
. Currrorp, 8. H.: N. Eng. J. Med. 240: 61, 1949. 
5. JupGgE, D. J., MacPuerson, A., AND Maksim, G.: Med. Ann. D.C. 17: 610, 1948. 
3. Kocn, L. A., Weymuuier, C. A., anv JamEs, E.: J.A.M.A. 186: 217, 1948. 
7. Peckuan, C. H.: J. Pediat. 13: 484, 1938. 
3. Hess, J. H. (Chicago): Am. J. Dis. Child. 73: 696, 1947. 
. Rirmitier, L. F., anp Nicopemus, R. E.: Penn. M. J. 47: 690, 1944. 
. Buoxsom, A.: J. Pediat. 28: 418, 1946. 
. Hess, J. H., AnD LUNDEEN, E. C.: The Premature Infant. Philadelphia: Lippin., 
1941. 
12. Wauuace, H. M., BAauMGARTNER, L., AND Park, M. L.: Pediatrics 1: 66, 1948: 
13. Gorpon, H. H., Levine, 8. Z., anp McNamara, H.: Am. J. Dis. Child. 73: 442, 
1947. 
. Gorvon, H. H. (Denver): Ibid. 73: 713, 1947. 





TETANY OF THE NEWBORN IN A NEGRO INFANT 
Case Report No. 150 
Bennett Olshaker, M.D. 49-613 


A. W., a six day old colored male was admitted to Children’s Hospital 
on January 7, 1949. His mother is an obese 34 year old hypertensive who 
had pre-eclamptic toxemia. The patient was delivered at Garfield Hospital 
by classical caesarian section one week prior to the expected date of con- 
finement. The attending obstetrician reported that the mother was not 
permitted to go into labor; there was no trauma to the infant at the time of 
delivery; and the infant cried spontaneously. The mother’s blood group 
was “O” Rh postive. 

From birth until the sixth day of life the infant did relatively well but 
on the sixth day it was noted that he “‘was pale and did not look quite well.”’ 
That morning the patient had a convulsion which was described as being 
tonic and clonic. Spinal puncture yielded ‘“xanthochromic fluid” with 137 
erythrocytes and 36 leucocytes with 72% lymphocytes. There was 70 
mgm. % protein and a normal amount of sugar. Hemogram showed a 
hemoglobin of 11 gm. %, erythrocytes 3,500,000 and leucocytes 18,000. 
The non-protein-nitrogen was 46 mgm. %. The coagulation time was 9 
minutes. Blood for calcium and phosphorus determinations was drawn 
and the infant was given oxygen, calcium gluconate (3 cc. of a 10% solution) 
orally, and 15 drops of elixir of phenobarbital. He was then transferred to 
Children’s Hospital. 

Physical examination on admission revealed a hypertonic colored new- 
born male infant in no acute distress. The temperature was 98°F. and the 
weight 6 pounds 12 ounces. There was some desquamation of the skin over 
the abdomen and the umbilical stump was still present. Both fontanelles 
and the sagittal suture were patent and bulging slightly. The remainder 
of the physical examination was negative. 

Hemogram showed 8.5 gm. % hemoglobin, 2,900,000 erythrocytes, and 
18,600 leucocytes with 56% neutrophiles (segmented 45; bands 11) and 
160,000 platelets. Kahn and Mazzini tests were negative. 

Therapy consisted of (1) Elixir of phenobarbital, 2 cc. G 5 hours. (2) 
Vitamin “KK” (“Synkavite’”’), 2.4 mgm. stat, repeated in 8 hours. (3) 
Transfusion, 65 cc. whole blood. (4) Procaine penicillin in oil w/v 2% 
Aluminum Monostearate 150,000 u.I.M. (5) Evaporated milk formula with 
0.33 gm. (gr. 5) calcium gluconate in each feeding. On the third hospital 
day calcium gluconate was discontinued and 0.5 gm. (gr. 73) calcium 
chloride was given three times daily. 

The patient took his feedings well, had no convulsions, and in general 
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behaved as a normal infant. Two days after his admission a report re- 
ceived from Garfield Hospital showed that on the day of his convulsion the 
blood calcium was 7.1 mgm. % and phosphouus 12.5 mgm. %. 

He was discharged in good condition on the sixth hospital day weighing 
7 pounds 13 ounces. Two weeks later he was seen in medical clinic and 
was found to be doing well. 

DISCUSSION 

Tetany of the newborn was first described in 1913 by Kehrer,“ a Swiss 
physician. Since that time a relatively large number of cases have been 
reported, some of which were not substantiated by the finding of a low 
serum calcium. Bakwin™ in 1937 assembled 19 cases from the literature 
and 4 which he had personally observed in which the ‘diagnostic criterion 
had been a reduction in the serum calcium content to less than 8 mgm. per 
100 cc. of serum.” He also reported that while tetany of later infancy is 
much more common in negro than in white infants ‘‘there are no reports 
whatsoever of cases (of newborn) in negro infants.” 

The clinical picture can be varied.“':*:*.© Usually there is hyper- 
irritability. Sensory stimuli such as loud sounds or jarring of the bed may 
elicit an exaggerated response in the infant. There may be twitchings, 
tremors, or convulsions. Laryngospasm and carpopedal spasm can occur 
but are uncommon. Edema of the newborn may be a symptom of tetany, 
and hyperpyrexia may occasionally occur. A positive Chvostek’s sign is of 
doubtful value since it can be found in many normal newborn infants. 
Trousseau’s sign may be present. 

The diagnosis of tetany of the newborn should be made when there is a 
clinical picture of the disease associated with a lowering of the serum 
calcium below 8 mgm. per 100 cc. Capper,” in discussing four cases 
erroneously diagnosed, states that response to calcium therapy, without 
determination of the serum calcium, should not be considered a basis for 
diagnosis since calcium acting as a nerve sedative may cause improvement 
in conditions other than tetany. The normal values for serum calcium are 
10-12 mgm. per 100 ce. blood and for serum phosphorus 4.5-5.5 mgm. per 
100 cc. In tetany there should be a lowering of the calcium and usually, 
although not necessarily, an elevation of the phosphorus. In the newborn, 
the serum phosphatase is unchanged. Another criterion that might be 
employed for diagnosis is Erb’s sign in which a muscular contraction is 
obtained with a weaker galvanic current than is necessary in the normal 
infant. This sign is less reliable in tetany of the newborn than it is in 
tetany of older children. 

The Sulkowitch test(*: °) has been recommended as a simple test which is 
of value in the diagnosis and management of this disease especially when 
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veni-puncture (for determination of serum calcium) cannot be readily 
accomplished. Albright states “the Sulkowitch reagent is a solution 
containing oxalate radicals buffered at such a pH that when equal amounts 
of the reagent are added to urine the calcium will almost immediately come 
down as a fine white precipitate of calcium oxalate. If there is no precipi- 
tate there is no calcium, and the serum level is probably from 5 to 7.5 mgm. 
per hundred cubic centimeters. If there is a fine white cloud, there is a 
moderate amount of calcium and the level of the calcium in the serum is in 
the satisfactory range. If the precipitate looks like milk the danger of 
hypercalcemia is present.’”’ The Sulkowitch test reagent‘ is made up of 
2.5 gm. oxalic acid, 2.5 gm. of ammonium oxalate, and 5 ce. of glacial acetic 
acid dissolved in distilled water to make a volume of 150 cc. The test can 
be done at the patient’s bedside by having a test tube marked off at two 
equal points (i.e. at 1 ec. and 2 cc.) and adding urine to the first point and 
the test reagent to the second point. The tube should be inverted several 
times and read after a few minutes. Milk, cheese, and acidifying agents 
may cause temporary increase in calcium excretion and the diet should be 
free of these substances prior to the time of the test. According to 
Yoshina® the symptoms of hypocalcemic tetany subside when the tests 
become positive and when symptoms persist after persistently positive 
tests have been obtained ‘“‘the diagnosis of hypocalcemic tetany is un- 
tenable.” 

The most probable explanation": ® for the pathogenesis of this condition 
is that there exists a physiologic hypofunction of the parathyroid glands. 
There is the possibility that the “parathyroid activity of the fetus is in 
abeyance in response to maternal overactivity.” During the time that the 
maternal hormone is disappearing from the newborn’s blood and the 
infant’s own glands are assuming the normal function a fall in the infant’s 
serum calcium may be expected. Bakwin feels that there is usually another 
factor involved and that is increased phosphate which is “either released 
endogenously during the physiologic starvation, or, what is probably more 
likely, ingested from without in cow’s milk.” 

In the treatment®: ‘: » of this condition sedation may have to be given. 
Morphine hypodermically (1 mgm. per 5 kilograms of body weight) at four 
or six hour intervals or chloral hydrate rectally (0.2 to 0.3 gm. under 6 
months and 0.3 to 0.6 gm. over 6 months) can be given. For severe con- 
vulsions ether by inhalation may have to be used. The effect of this 
sedation is temporary and its administration must be accompanied by that 
of calcium. Clacium chloride is the most effective of the salts that have 
been used and when given by mouth begins to take effect within a few hours. 
Dangers of intravenous therapy are too great to warrant its use by this 
route. The advantage of calcium chloride is that it is more readily ab- 
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sorbed than other calcium salts and it has a two-fold action—first, it 
contributes directly to the elevation of the serum calcium and second, it 
acts as an acid substance and increases the ionization of the calcium 
already present in the serum. The initial dose in active tetany, one gm. 
(15 gr.), should be given every four hours for two or three days, and then 
0.6 gm. (9 gr.) are given three times daily for approximately two weeks, 
It is extremely bitter and is sometimes better tolerated if given in milk. 
If necessary it should be given by gavage. Calcium lactate and calcium 
gluconate are of value when the chloride is not tolerated and the dose should 
be twice that. of the chloride. Five to ten cc. of 10% solution of calcium 
gluconate may be given slowly intravenously. The intramuscular adminis- 
tration is not recommended because of the local irritation and formation 
of hard, calcified intramuscular masses. Remote deposition of calcium 
following intramuscular administration has been reported.“ 

During the latter half of pregnancy the daily administration to the mother 
of an amount of calcium equal to that contained in one quart of milk and 
the administration of 800 units of Vitamin D to stimulate absorption of 
calcium may be of value in the prophylaxis of tetany of the newborn infant. 


BIBLIOGRAPHY 
. Baxwin, H.: Pathogenesis of Tetany of the Newborn. Am. J. Dis. Child. 54: 


1311, 1937. 
2. Baxwin, H.: Tetany in Newborn Infants—Relation to Physiologic Hypopara- 
thyroidism. J. Pediat. 14: 1, 1939. 
3. AnpEerson, N. A.: In Mitchell-Nelson' Textbook of Pediatrics, 4th Ed. Revised 
W. B. Saunders Co., Philadelphia 1945, p. 236. 
. Guitp, H. G.: In Brennemann’s Practice of Pediatrics, Vol. I, W. F. Prior Co., 
Inc., 1948, Chap. 37. 
. Drake, T. G. H., anp Tispauu, F. F.: In The Child in Health and Disease, 
Williams & Wilkins Co., 1948, p. 112. 
. Bass, M. H.: Tetany of Newborn: a Review. J. Mt. Sinai Hosp. 9: 314, 1942. 
7. Capper, A.: Tetany of Newborn—A Critique. Arch. Pediat., New York, 59: 148, 
1942. 
. ALBRIGHT, F.: Note on Management of Hypoparathyroidism with Dihydrotachy- 
sterol. J. A. M. A. 112: 2592, 1939. 
. Yosutna, T.: The Sulkowitch Test in the Diagnosis and Management of Hypo- 
calcemic Tetany of Newborns and Infants. Hawaii Med. J. 5: 327, 1946. 
. SHannon, W. R.: Tetany Syndrome in Newborn Infants: Remote Deposit of 
Calcium Salts Following Injection of Calcium Gluconate. Am. J. Dis. Child. 
56: 1046, 1938. 





CLINICO-PATHOLOGICAL CONFERENCE 


Directed by: E. Clarence Rice, M.D. 

Assisted by: D. Joseph Judge, M.D. 
Edwin Vaden, M.D. 

By invitation: Samuel P. Bessman, M.D. 


D. Joseph Judge, M.D. 


This 5 year-old white male entered the hospital first with a chief com- 
plaint of vomiting, diarrhea and unconsciousness. The mother stated that 
she felt the boy was not gaining as he should. Before his hospital entry 
he had various episodes of vomiting and a couple of days before his first 
hospital admission he had a few loose stools. 

The pre-natal and neonatal and past histories were non- contributory. 

In the family history it was revealed that the materr.:i grandfather died 
of cancer (location unknown). The father had a diarrhea for six days 
preceding the child’s hospitalization. A six-year-old brother had diarrhea 
for 2 days. The family lived in Maryland and drank water supplied to the 
town and milk supplied by a registered dairy. 

Physical examination revealed a pale, white male of stated age who ap- 
peared acutely ill and who was semi-comatose. The blood pressure was 
85/30. There were rhonchi present over both lung fields; however, these 
were not present when the child was examined later after he had vomited. 
The remainder of the physical examination was negative. 

On the day of admission the boy was given intravenous glucose solution. 
Fifteen minutes after the fluids were given the boy sat up and responded 
well. Before the glucose was given the child had several small convulsions, 
his blood sugar was 87 mgm. %. A spinal tap was negative except for the 
absenée of sugar in the cerebro-spinal fluid. 

During the first hospital stay the child had a number of diarrheal stools 
and also rather evanescent neurological findings, consisting of muscular 

movements, jerkiness in moving arms and legs, equivocal Babinski, dilated 
and equal pupils. He was discharged with the diagnosis of encephalitis 
(mild), type undetermined. 

Six weeks later the child was again admitted with a chief complaint of 
coma of 3 hours duration. Two weeks before entry the child began to doa 
lot of sleeping, complained of abdominal pain and poor appetite. There 
was vomiting prior to admission but no diarrhea. The night before entry 
he clenched his teeth, held his arms stiff and flexed and rolled his eyes up- 
ward. There was also a history of salt hunger. 

Physical examination revealed nothing more than a hypothermia (96°F.), 
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hypoactive knee jerks and a semicomatose state. _ The blood pressure was 
80/40. Aspinal tap revealed clear fluid, with less than 1 cell and 10 mgm. % 
of sugar. The blood sugar was 48 mgm. %. After 100 cc. of 10% glucose 
intravenously the patient awakened suddenly, answered questions and ap- 
peared well orientated. The following day he again appeared in a stupor 
and similar therapy brought the same good results. A number of rather 
black nevi were noted at this time. These had not been noted on the 
previous admission. 

During this second hospital admission the fasting blood sugar varied from 
37 to 100 mgm. % and the 11:00 A.M. blood sugar from 105 to 222 mgm. %. 
Additional laboratory work showed a hemoglobin of 9 gm., erythrocytes 
3,300,000, leucocytes 17,500 of which 54% were lymphocytes and 44% 
neutrophils. The urine showed an occasional hyaline cast, occasional 
erythrocyte. The galactose tolerance recorded as 2.4 gm. excreted in five 
hours. Prothrombin time was 80% of normal. The blood culture was 
negative. Wassermann and Kahn were negative. Serum sodium was 116 
milliequivalents per litre (normal—135 to 145). One basal metabolic rate 
was plus 20 per cent. Cephalin flocculation was 2 plus in 48 hours. The 
glucose tolerance test was normal. Blood chlorides ranged from 380 mgm. 
per cent to 790 mgm. per cent. Roentgen examination of the abdomen and 
skull were negative. 

Treatment during this period consisted of intravenous glucose and 1/6 
molar lactate solutions; 2 cc. of cortical extract over a three day period; 
and | gm. of sodium chloride three times a day over a three day period. 
There was no change in the patient’s behavior or general condition in 
response to the above plan of therapy. Due to the advent of the Yuletide 
season the child was sent home for a period of four or five days. 

Upon his return it was noted that the number of pigmented spots seemed 
to be more numerous. The child did fairly well during this admission and 
fasting blood sugar determinations were again consistently low, one blood 
chloride determination was 165 mgm. % while 2 others were within normal 
limits. An electrocardiogram, chest film, and flat plate of the abdomen all 
were normal. On the 13th hospital day of the third admission, three 
months after the initial hospital visit, the child suddenly became comatose 
and expired despite immediate use of intravenous glucose and stimulants. 


Samuel P. Bessman, M.D. 


In discussing this case we might well begin by a description of the effect 
of adrenalectomy on an experimental animal. Shortly after both adrenals 
are removed the animal develops anorexia, followed by nausea, vomiting 
and diarrhea, frequently bloody diarrhea. Weakness and _listlessness, 
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followed by stupor, or restlessness and convulsions, similar to, and relieved 
in the same manner as, hypoglycemic convulsions appear. The blood 
pressure falls slowly and progressively, the NPN and serum potassium rise, 
and, if the animal does not take sufficient food, the blood sugar falls. The 
serum sodium drops rapidly, and there is marked loss of fluid, leading to 
severe dehydration. The blood pressure drops to shock level, and death 
ensues. 

The case we are considering today might be a duplicate of the above 
general case. Further points of similarity are the hypothermia and the 
lymphocytosis found. In many adrenalectomized animals lymphocytosis 
develops, and there is marked hyperplasia of the lymphoid tissues through- 
out the body, including the lymph nodes, the thymus, and the Peyer’s 
patches. The nevi which developed progressively throughout the disease 
are seen in Addison’s disease, although diffuse pigmentation is more 
common. The finding of low serum sodium and chlorides on several 
occasions completes the picture of Addison’s disease. 

In considering a differential diagnosis there are four general features to 
this case, including the initial gastrointestinal symptoms, the cerebral 
symptoms, the fluctuations of the blood sugar, and the electrolyte changes. 
If we assume that the previous history is to be disregarded, the first time the 
patient became ill was when his father and brother had similar symptoms, 
and thus the complaint could have been a food poisoning or a specific 
enteritis. The presenting shock-like state could be seen in a severe dysen- 
tery, but the absence of sugar in the spinal fluid, and the dramatic response 
to intravenous glucose are not seen in dysentery. The absence of sugar in 
the spinal fluid is an unusual finding in any disease, and the only other 
condition in which low spinal fluid sugar is seen other than in hypoglycemia 
is bacterial or purulent meningitis. The absence of cells in the spinal fluid 
rules out a meningitis, but does not remove the possibility of a focal abscess. 
An abscess is usually not improved so markedly by the administration of 
intravenous glucose, but on the contrary, the symptoms are usually 
aggravated. The blood sugar of 87 mgm. % might seem incompatible with 
a diagnosis of hypoglycemia, but it might be explained in one of two ways. 
Either the blood sugar dropped very low and the patient had the physiologi- 
cal rebound from adrenalin, in which case the low spinal fluid sugar would 
be expected because of the hour or more lag between the blood and spinal 
fluid sugar levels, or the blood sugar had dropped precipitously only a few 
milligrams. Either absolute or relative hypoglycemia produces symptoms, 
but only the first method could explain the low spinal fluid sugar. In 
fully developed Addison’s disease the response to adrenalin is poor, but 
apparently, as the rapidly progressive course of this case is reviewed, the 
disease in this patient was only in its early stages. The hypoglycemic 





176 CLINICAL PROCEEDINGS 


episodes might be due to hyperinsulinism from pancreatic islet hyperplasia 
or neoplasm, but the rest of the picture, including the gastrointestinal and 
electrolyte features, does not fit, nor do any of the causes of relative hyper- 
insulinism explain the whole case, as it developed. The marked electrolyte 
disturbances noted might have been caused by severe diarrhea, vomiting, or 
diuresis, none of which were present to the extent necessary to cause the 
low electrolyte levels found. 

Recent advances in the understanding of adrenal physiology, particularly 
in the laboratories of Selye, of Browne, and of Thorn, aid in a clear under- 
standing of the pathogenesis of this case. Animals with adrenal in- 
sufficiency have been known to be less resistant than normal to acute 
trauma, and it has recently been demonstrated that there is a marked 
increase in the excretion of urinary “corticoids’’, the carbohydrate factor of 
the adrenal, following acute trauma such as operation, fracture, and acute 
infection. The “17-ketosteroids” also increase under such conditions, but 
not so constantly as the “corticoids’”’. It has further been demonstrated 
that in adrenal insufficiency this response is very small, or lacking. Thus 
we see that the patient was slowly developing adrenal insufficiency, as evi- 
denced by his history of slow growth and episodes of vomiting, and then he 
was subjected to an enteritis which gave only mild symptoms to his father 
and brother. His inability to cope with this trauma precipitated adrenal 
failure, with its hypoglycemic symptoms. Further experimental work 
tends to demonstrate that adrenal failure can develop for any single function 
of the adrenal cortex, as well as for all functions. The three major groups 
of functions of the adrenal cortical hormones deal with the carbohydrate- 
protein relation, the water-electrolyte balance, and androgenic functions. 
Although there is evidence that the various crystalline and purified fractions 
of the adrenal cortex can replace each other to some extent, none of them 
can do the complete job of the adrenal cortex alone. The demise of the 
patient may be explained by recent experiments which demonstrated that 
in animals and patients with adrenal insufficiency the blood sugar tends to 
fall continuously following the hyperglycemia of oral or intravenous admin- 
istration of glucose. Since this patient was receiving intravenous glucose 
at various intervals this phenomenon might have followed such treatment, 
or the interval following a high carbohydrate meal might have been too 
long. The frequent intravenous administration of glucose might well 
have caused the high values reported as fasting levels, if the blood was 
drawn less than five or six hours, after the glucose was given. The only 
marked deviation that this case shows from the classical picture of Addison’s 
disease is the high basal metabolism, for this disease is characterized by 
low basal metabolic rates. 

The etiology of Addison’s disease in children under two years is primarily 
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bilateral hemorrhage into the adrenals. Over two years of age the major 
causes are idiopathic degeneration and tuberculosis. In view of the nega- 
tive findings of tuberculosis we might expect this patient to show idiopathic 
degeneration of the adrenal glands, and in view of the marked lymphoid 
hyperplasia found in adrenalectomized animals we should perhaps find 
hyperplasia of the thymus and other lymphoid tissue. 


John E. Cassidy, M.D. 


The necropsy findings are of considerable importance and confirm Dr. 
Bessman’s ideas as to the diagnosis. Following are the essential changes 
observed : 

As has been mentioned, the skin contained a large number of small, 
deeply pigmented areas, distributed over the entire body. The subcutane- 
ous fat and the deeper fat were colored a deep yellow. 

The adrenal glands were small, the combined weight being nine hundred 
and eighty (980) milligrams. One would expect the combined weight to be 
close to six (6) grams in a boy of this age. Microscopic examination re- 
vealed an absence of the normal cortical architecture. The usual zones 
were not distinguishable. The cells had dark staining pyknotic nuclei and 
the cytoplasm was ragged and appeared to be disintegrating in some areas. 
There was an intermingling of round cells in some places and the capsule 
was thickened. 

The thymus was large, weighing seventeen (17) grams. Other lymphoid 
structures showed a marked hyperplasia, such as lymph nodes, splenic 
follicles, and lymph follicles of the gastro intestinal tract. 

One other outstanding finding was an increase in the basophilic elements 
of the anterior lobe of the pituitary gland. 

This patient exhibited adrenal cortical insufficiency due to bilateral 
adrenal gland atrophy. There is no evidence of tuberculosis or other 
specific types of inflammatory process. The etiology of this atrophy is not 
known and hence this patient must be put in that group called idiopathic 
degeneration which Dr. Bessman has mentioned. 

Dr. Bessman has brought out very clearly the clinical aspects of chronic 
adrenal cortical insufficiency, its etiology, and its pathology. This patient 
is a good demonstration of all that has been said. 

Mention was made of the high basal metabolic rate which this patient 
had. This was based on a single determination and of course is not valid. 
This is one procedure in which confidence of and cooperation of the patient 
is absolutely necessary. And in a six year old child, multiple testing is 
necessary before the results can be considered accurate. 





BOOK REVIEWS AND NOTICES 


Child Development. By Martian E. BrecKENRIDGE and E. LEE VINCENT 
Pp. 622, 2nd Edition, Ills. W.B. Saunders Company, Philadelphia ang 
London, 1949. : 

This rather comprehensive coverage of the principles of growth and 
development and the influences that affect normal growth and development 
is one of the most easily read summaries of this most important subjects 

The logical division of the discussions concerning the influences that affect 

growth and development with accentuation on brief chapters make this @ 

book very readable. In a field whose literature is characterized by many 
long haired, long winded and highly theoretical discussions this book bringg 
the reader down to the important points and maintains his interest. Par 
ticularly to be recommended are the chapters on the community factors 

influences on growth and development. Statistical evaluation is given on 
the effect of radio, newspapers and magazines on the child’s personality an@ 

the answers to these as well as other questions will be quite satisfying t 

pediatricians, general practitioners, intelligent parents and social workers) 

This book can be enthusiastically recommended as an authoritative and 

easily read book for those who feel the need of experienced counsel on thé) 

problems of pediatric practice and for rearing problems at home.—F. G. | 
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